Purpose To examine the association of lifetime exposure to traumatic events with health-related quality of life (HRQOL) and psychosocial health in children aged 3 through 5 years.
Introduction
Twenty-six percent of healthy children will witness or experience a traumatic event, such as abuse or neglect, before the age of 4 years [1] . In addition to short-term changes in behavior, exposure to trauma and its associated stress at a young age can lead to permanent changes in brain structure and function [2, 3] . These changes can, in turn, affect a range of important functions, including regulation of emotions, acquisition of new skills, and capacity to form secure attachments [4] [5] [6] . Exposure to trauma in childhood has been linked to long-term physical health outcomes, including heart disease, cancer, and obesity [7] [8] [9] [10] . While early developmental experiences can have significant effects on life-course trajectories [11, 12] , there is limited information on the early childhood health precursors to adult chronic disease.
Health-related quality of life (HRQOL) is a multifactorial construct that focuses on individuals' physical, mental, emotional, and social functioning. HRQOL is used to assess child health functioning in general populations [13, 14] and in relation to specific conditions, including childhood obesity [15, 16] , asthma [17] , and HIV status [18] as it provides information about a child's ability to function and adapt to the challenges of everyday life within the home, school, and community environments.
HRQOL in children is related to both self-reported chronic diseases (e.g., diabetes, arthritis, and hypertension) and their risk factors (e.g., body mass index, physical inactivity, and smoking status) [19] . Frequent exposure to trauma during older childhood and adolescence has been shown to be associated with worse HRQOL [20] [21] [22] [23] [24] , psychosomatic complaints [25] [26] [27] , poor physical functioning [28, 29] , and greater use of health services [30] . In a crosssectional study of fifth-grade children examining the association between recent traumatic event exposure and HRQOL, for instance, Coker and colleagues found that children with more trauma exposure had greater odds of impaired HRQOL compared with children without any trauma exposure [24] . Further, increased HRQOL has been linked to mental health stressors including depression, lowered self-esteem, post-traumatic stress, and perceived stress in children after road traffic accidents [31] , adolescents with inflammatory bowel disease [32] , adolescents with premenstrual disorders [33] , and injury patients 2 years after treatment in an emergency department [34] . While the link between HRQOL and exposure to traumatic events in older children and adults has been established [20-24, 35, 36] , the relationships between exposure to trauma and HRQOL in preschool-aged children remain largely unknown. A better understanding of how trauma influences HRQOL in young children is necessary to begin to understand precursors to longer-term health outcomes in order to intervene early, strengthen the foundations of health, and reduce the chronicity and severity of disease across the life course.
In line with the American Academy of Pediatrics' new focus on early childhood adversity [37] , we sought to examine whether experiences of trauma are associated with HRQOL in young children. Based on previous literature, we hypothesized that (1) exposure to traumatic events will be associated with reduced HRQOL in young children, and (2) this association will have a linear relationship in that the more different types of traumatic events a child experiences, the worse his/her HRQOL.
Methods
Data used for this study were from a larger study examining the impact of social processes and child characteristics on the physical and social emotional health of young children from under-represented families.
Study population
A sample of 170 children attending Head Start programs and their caregivers participated in the study. To be enrolled in Head Start services, caregivers self-select to complete an application and are screened by Head Start for eligibility based on program requirements (e.g., family income). The study included children between 3 and 5 years of age who were of African-American or white race and identified as either Latino/Hispanic or non-Latino/ non-Hispanic ethnicity per caregiver report. Children's primary caregiver had to be aged 16 years or older and had to have resided with the child for at least 50 % of the time.
To ensure accurate reporting of personal experiences by caregivers, those caregivers with a thought disorder, active psychosis or mania, or cognitive impairment were not eligible. Only one child and one caregiver per family were eligible for participation.
Procedure
This study was conducted over a 22-month period from April 2010 through February 2012 with the collaboration of a community-based agency that operates several early care and education centers in an urban city in the Northeastern United States.
We used a cross-sectional research design in which caregivers reported on children's trauma experiences, HRQOL, and psychosocial health. We received 489 initial consent to contact forms from caregivers, of which 270 (55 %) were screened for participation. Screening fails were due to, for example, incorrect phone numbers, no response after repeated attempts, prior enrollment of a sibling in the study, and family decision to not participate. A total of 170 (63 %) of the 270 families screened enrolled in the study. Reasons for non-participation after screening included inability to schedule an interview after repeated attempts, child no longer enrolled in a participating center, family decision to not participate, and not meeting study criteria. Members of the university-based research team screened interested caregivers for eligibility through telephone interviews, and if eligible, a member of the research team met the caregiver at a location of the parent's choosing (e.g., public library) to complete study measures. All measures/questionnaires were conducted by a member of the research team in a semi-structured face-to-face interview format (i.e., items were read aloud to caregivers, and follow-up questions were posed when appropriate). Visual aids (e.g., Likert-type scales corresponding to specific questionnaires) were also used to help caregivers who may have had potential literacy-related issues. Interviews took approximately 2 h to complete, and respondents were compensated with a $45 gift card to local vendors. All study materials and corresponding semi-structured interviews were in English (75.3 %) and Spanish (24.7 %). The authors' Institutional Review Board approved study procedures and provided oversight in the protection of human research participants.
Measures

Traumatic events
The 24-item Traumatic Events Screening Inventory-Parent Report Revised (TESI-PRR) [38] , which was developed for use with children aged birth to 6 years, was used to measure lifetime occurrence of exposure to trauma. A traumatic event for young children refers to ''an event or events that involved the actual or threatened death or serious injury to the child or others, or a threat to the psychological or physical integrity of the child or others'' [39] . Questions range from queries for accidental trauma such as ''Has your child ever been in a serious accident like a car accident, a fall, or a fire?'' to queries of sexual trauma. A sum score was calculated representing the TESI-PRR items endorsed by caregivers (i.e., ''yes'' a child has been exposed to a specific traumatic event at any time in the past; with a potential range of 0-24). The TESI-PRR correlates highly with another measure of trauma exposure (r = .52), indicating that the two instruments are measuring similar but not identical constructs [40] . Additionally, the Traumatic Events Screening Inventory-Parent Report has reported test-retest reliability kappas ranging from .50 to .79 [41] .
Quality of life
Caregivers completed the Infant/Toddler Quality of Life Questionnaire (ITQOL) [42, 43] , a 97-item generic health status measure for children aged 2-72 months. Items and scales measure aspects of child physical health (physical functioning, growth and development, bodily pain, general health perceptions) and psychosocial functioning (temperament and moods, general behavior, and getting along with others), as well as impact on parents (emotional impact [worry or anxiety about child's well-being], time impact [amount of time for personal needs], and family cohesion [ability to get along]). Items were summed according to standard ITQOL scoring procedures and transformed into their respective scales on a continuum ranging from 0 (worst possible score) to 100 (best possible score) [44] . Internal consistency has been demonstrated to be satisfactory with a Cronbach's a [ .70 for all ITQOL scales in a sample of healthy children and a respiratory illness sample. 
Overall health
Caregivers rated their children's general physical health and dental health at the time of the interview. Ratings were made using a 5-point Likert-type scale ranging from poor to excellent [46] .
Psychosocial health
Psychosocial health was assessed using the Child Behavior Checklist (CBCL) for children aged 1 to 5 [47] , a widely used 113-item parent-report measure designed to assess competencies, and behavioral and emotional problems in young children. The CBCL assesses internalizing (anxiety/ depression, somatic complaints) and externalizing (aggression, delinquency) emotional and behavioral problems. Data are reported as normalized T scores based on separate norms for age and sex. Reliability and validity of the CBCL is well established. Cronbach's a values for this sample were .56 (somatic complaints), .92 (internalizing symptoms), and .97 (externalizing symptoms).
Covariates
We selected covariates based on previous literature and models relating trauma exposure to physical health [24, 48] . Child-related covariates were race/ethnicity (non-Hispanic black, non-Hispanic white, Hispanic, and other), age, and gender. Caregiver-reported covariates were age and educational attainment (no high school degree, high school degree/ some college, and college degree or greater), and householdrelated covariate was annual household income (\$20,000, $20,000 to $34,999, $35,000 to $49,999, and C$50,000).
Statistical methods
Descriptive statistics and frequencies were calculated for the study sample. A path analysis was conducted to assess for association between exposure to traumatic events and HRQOL in children, accounting for child-, caregiver-, and household-related factors. Analyses were conducted using AMOS, version 19.0 software, which uses the maximum likelihood estimation (ML) method to estimate the model and obtain the variance-covariances of the parameters [49] . This method automatically treated missing data using listwise deletion. Data were complete for 167 (98 %) of the sample. We used the following indices to assess model fit: comparative fit index (CFI) [50] with values greater than .95 indicating good model fit; and root mean square error of approximation (RMSEA) [50] , with values less than .08 indicating reasonable fit. The model was determined to fit well if the criteria were met. To evaluate the statistical significance of individual model parameters (e.g., factor loadings, correlations), a statistical significance level of .05 was used. Exploratory analyses revealed that HRQOL physical functioning, growth and development, bodily pain, parent emotional impact, and parent time impact scales were skewed; thus, log transformations were performed prior to data modeling. Child HRQOL was constructed as a latent variable incorporating the ten ITQOL scales. Finally, to investigate the association between traumatic event exposure, HRQOL, and psychosocial health, we collapsed the number of types of traumatic events experienced into three categories (0, 1-3, and 4 or more types of trauma, representing no, low, and high levels of exposure). Because the distributions of the ITQOL scale sum scores were often skewed to the left, we performed all comparisons using nonparametric Mann-Whitney U tests [51] . To interpret the observed differences, effect sizes of significant differences (p \ .05) were calculated by dividing the difference in mean score by the pooled standard deviation and defined following Cohen's guidelines: small effect .20 B d \ .50, moderate effect .50 B d \ .80, and large effect d C .80 [52] .
Results
The study sample consisted of 170 children with a median age of 49 months (range 36-64 months) and their caregivers. Ninety-four percent of respondents were biological parents; 159 (89 %) were biological mothers. The majority of children were non-Hispanic African-American (42 %) or Hispanic (55 %) ( Table 1) . Fifty-one percent of caregivers had household incomes less than $20,000, and about one-third had less than a high school education.
One hundred and twenty-three (72 %) of children had experienced at least one type of traumatic event; 27 % had experienced one event, 18 % had experienced two events, 12 % had experienced three events, and 16 % had experienced four or more events. The most common types of events reported were exposure to domestic violence (22 %), death of a loved one (18 %), exposure to community violence (18 %), and severe illness/injury or medical procedure of someone close to the child (18 %).
The model depicting the role of exposure to traumatic events on child HRQOL fit well, v 2 (152) = 258.58, p = .000, CFI = .95, RMSEA = .06. The residual variance associated with the measurement of child HRQOL = .20. Path coefficients and residual variances for the hypothesized model can be found in Table 2 . In addition, significant direct effects were found. Early childhood exposure to traumatic events was negatively associated with HRQOL, b = -.26, p = .002, suggesting that children exposed to more of these events are less likely to have positive HRQOL. Household income between $35,000 and $50,000 was positively associated with HRQOL, b = .31, p = .029; children from higher-income households had better HRQOL than children from lower-income households. Overall, children exposed to at least one type of traumatic event had significantly lower HRQOL than children who had not been exposed (Table 3) . Specifically, children with exposure to 1-3 types of traumatic events, ''low'' levels (versus children not exposed), scored significantly lower (worse) (p \ .05) on several ITQOL scales and higher (worse) on CBCL behavior and somatic complaints subscales. Further, children who were exposed to 4 or more types of traumatic events, ''high'' levels, also scored significantly lower than non-exposed children on several ITQOL and CBCL scales. Children exposed to high levels of traumatic events also scored significantly worse (p \ .05) than children exposed to low levels of events on ITQOL temperament and moods, and parental emotional impact and time impact scales, as well as internalizing and externalizing CBCL subscales, indicating more difficulty regulating emotions in children, less time for caregivers to attend to personal needs because of their child's problems, and more caregiver-reported anxiety or worry about child well-being. Effect sizes for significant Mann-Whitney U tests between children exposed to low levels of traumatic events and children not exposed to trauma were small, while effect sizes for children exposed to high levels of traumatic events, compared to children not exposed, ranged from small to large. Small significant effect sizes were also found between children exposed to low levels of traumatic events compared to children exposed to high levels of traumatic events.
Discussion
To our knowledge, this is the first community-based study to examine the association between exposure to traumatic events and health-related quality of life (HRQOL) in young children aged 3 through 5 years. Nearly three-fourths (72 %) of the children in this community sample were reported by their caregivers to have experienced at least one type of traumatic event. This figure is twice as high as rates of exposure previously reported for children and adolescents [1, 53] . Although children attending Head Start and their families may receive more services and supports than similar children not attending Head Start, high prevalence of trauma exposure in our population may be due to the community and contextual factors (e.g., high levels of community violence and poverty) faced by the children and families who participated in the current study (Fig. 1) .
As predicted, we found a significant negative association between experiencing different types of traumatic events and impaired HRQOL and psychosocial health in young children. Consistent with earlier research in adult populations [36] , populations of children with specific chronic illness [54] [55] [56] [57] [58] , and a recent study of a community sample of fifth-grade children [24] , we found significant negative associations between young child HRQOL and exposure to different types of traumatic events. As in previous literature [28, [59] [60] [61] , relationships were found between exposure to traumatic events and young children's internalizing, externalizing, and somatic symptoms. Thus, there are linkages between young children's exposure to different types of traumatic events and health outcomes.
The ITQOL includes two scales reflecting the impact of the child's health on caregivers themselves (i.e., ''parental emotional impact'' and ''parental time impact''). Caregivers indicated that having a child with more trauma exposure was associated with greater caregiver worry about the child and less time for caregivers to attend to personal needs. Following trauma exposure, caregivers play a critical role in influencing children's developmental trajectories as effective parenting practices provide a protective environment surrounding youngsters [62] . When caregivers are able to monitor, set limits, encourage skill development, problem-solve, and be positively involved, their children are more likely to show resilience in the face of traumatic events [62] [63] [64] [65] . Thus, it is important to assess and work with caregivers who may also be dealing with their own reactions to the event(s) while being responsible for helping children function after exposure.
In line with previous literature [24, 66] , a linear relationship was found as experiencing of more types of traumatic events was associated with worse child outcomes. There is a growing body of literature that indicates developmental outcomes are best predicted by cumulative risk factors, including multiple trauma exposures, than by a single pathogenic condition [67] . This prediction is particularly strong for older children [68] , as the effect of exposure to multiple types to traumatic events on symptoms grows stronger with increasing age [69] . The temporal proximity of trauma, the developmental stage of young children, and the increased understanding of the importance of the first few years of life in shaping lifelong trajectories [70] may account for the linear relationship found in analyses. Even in young children, cumulative trauma exposure led to significant negative effects in HRQOL and psychosocial health.
We used effect size to interpret the clinical significance of differences of ITQOL scale scores. Previous studies using ITQOL in disease populations [54] [55] [56] 58] show effect sizes ranging from .3 to 1.2. The higher values found in previous literature do not discount the lower effect sizes found in the current study as we did not assess diseasespecific populations. Rather, clinically significant ITQOL scores in the absence of disease reinforces the notion that HRQOL is a multidimensional construct that includes physical, emotional, social, school, and caregiver functioning and allows measurement that transcends the presence of symptoms or specific disease conditions. Experiences influence health development at all stages of human development; however, those early in life are thought to have a particularly powerful effect on morbidity [11, 37] . While adult-disease models of trauma exposure have demonstrated this relationship [8, 9, 71, 72] , the immediate disease-specific physical health consequences of trauma exposure in young children are unknown. Looking more broadly at health in the context of HRQOL in young childhood as a precursor to longer-term chronic health outcomes may help identify relevant factors and mechanisms for health in young children exposed to trauma. A number of limitations must be considered in conjunction with the results of our study. First, the study was cross-sectional, limiting ability to infer causation in regard to associations between traumatic event exposure and subsequent HRQOL and psychosocial health. Second, this study was designed to assess the impact of social processes and child characteristics on the health of young children of color, thus limiting generalizability of findings. Third, this study relies on adult/caregiver report. While caregiver reports of young children's functioning is feasible and appropriate, the use of child-focused research methods (e.g., child interviews, play-based assessments) would provide more information regarding how the children themselves perceived potentially traumatic events. Lastly, although significant differences were detected between groups, most effect sizes were small. Future research could address these limitations using larger samples and by obtaining multiple sources of data (e.g., independent caregiver reports; direct behavioral observation) with more detailed description (e.g., exact onset, frequency and duration) of the traumatic events beginning in early childhood and continuing prospectively. Lastly, while the TESI-PRR is a promising measure, standard scoring procedures is a total sum score of all types of traumatic events experiences. Future research using the TESI-PRR that analyzes different groupings of trauma types (e.g., interpersonal versus non-interpersonal trauma) while also incorporating contextual factors associated with trauma (e.g., perpetrators relationship to the child) would add to the utility of the screening tool. Nevertheless, important conclusions can still be drawn.
There is mounting evidence [63, 73] that among even very young children, exposure to trauma is associated with a range of psychosocial health problems that may compromise healthy development and place them at risk of persistent serious physical and psychological problems throughout the life span. There is strong scientific evidence that the origins of adult disease are often found in biological and developmental disruptions during the early years of life [70] . Thus, interventions to decrease the number and severity of trauma experiences that threaten the well-being of young children and those that reduce significant stress in early childhood associated with exposure to traumatic events may be appropriate strategies for preventing adult health conditions [11, 37, 70] . Further, trauma research has identified a link between parent adjustment and children's functioning after exposure to trauma [60, 63, 74, 75] . Therefore, care of children after exposure to trauma within the family context that strengthens caregiving skills and parenting practices could serve as an effective approach to promoting children's recovery and functioning following trauma. Further exploration of the relationship between exposure to traumatic events and health in very young children is an integral step toward providing targeted support and prevention strategies for improved health throughout the life span. Fig. 1 Model depicting path analysis assessing for association between exposure to traumatic events and HRQOL in children, accounting for child-, caregiver-, and householdrelated factors. *p \ .05; **p \ .01. Note Latent variable Child HRQOL comprised of ITQOL subscales: PF physical functioning, GD growth and development, BP bodily pain, TM temperament and moods, GB general behavior, GA getting along, GH general health perceptions, PE parental emotional impact, PT parental time impact, FC family cohesion manuscript is the responsibility of the authors and does not necessarily represent the views of the National Institute on Minority Health and Health Disparities or the National Institutes of Health. We acknowledge Meghan Finley, Ph.D., for coordinating and overseeing the study; Jo-Ann Gargiulo, M. P. H., for collecting and managing study data; Roy W. Money, M. S., for managing study data; Lisa Adams, B.A., Alba Castillo, B.A., Jessica Goehrke, B.A., Elizabeth Hammond, B.A, Etienne Holder, B.S., Yania Padilla, B.A., and Stephanie Sanchez, M.A., for collecting and entering study data; Geraldine Tomassi for administrative and programmatic support; and Cindy Y. Huang, Ph.D., for her statistical support. We thank the Risk and Resiliency Lab group and the Investigators Group, Division of Prevention and Community Research, Department of Psychiatry for their helpful comments on the paper. We thank our community partners for supporting, helping to conceptualize, and implementing this study. We especially thank the children and their families who participated in this study.
